Here t E [ The case when U is a space of vector fields concentrated in a certain subdomain w of domain H is the main one in this paper. The problem of approximate controllability of the Stokes system for this kind of control was formulated by J.-L. Lions in [7] , [9] . This problem has been studied in section 3 below. To formulate our results we introduce the functional space where n = ~(c~)) x' E an is a field of external normals to an, and (y, n~ is the normal to an component of field y. For a natural number k, we set where is the Sobolev space of functions which are quadratic integrable together with its derivatives up to the order k. The is defined below.
In section 3, we prove that problem (1.1) Note that some arguments connected with the smoothness of the solutions force us to suppose, in the case k = 2, that the controls from U are equal to zero for t belonging to some neighbourhood of T. The case k ~ 3 is considered under the same assumption. But if k > 3 then approximate uncontrollability of this problem is proved. Besides in section 3, we show a method of construction of a sequence Uv E U such that the corresponding yv(T , ~ ) approximate the prescribed vector field y(x) in X~, l~ 2. An analogous result on the approximate controllability is proved also for impulse control, i. e. for controls having the form 6(t-to)v(x), where b (t -to ) is the Dirac measure and supp v C w c n, and for initial control with support belonging to a subdomain ofn (section 4) . A similar result is proved for the case when the control is a density of external forces concentrated on a hypersurface S ~ 03A9 (section 6). Here [11] ).
We remark that the problem of the approximate controllability for the Navier-Stokes system with distributed control concentrated in a subdomain C n is open at the present. E. Fernandez-Cara and J. Real [3] have proved that the linear cover of the set ~ y(T, ~ ) ~ is dense in X ~ where (y, p) is the solution corresponding to a control u and u runs through U.
Nevertheless, it is possible that because of nonlinear term the Navier-Stokes system rests approximately uncontrollable in the sense of the definition which was given above. Indeed, J. I. Diaz [2] x) the solution of (3.5)-(3.6). We obtain by (3.7), (6.1), (6.2) that for any 03B2i satisfying (6.3). Therefore Denote a domain, bounded by a closed surface S. We set and R is operator from (2.5). By (3.5), (6.4), (6.5) the following equalities hold in the sense of distributions:
Applying the operator div to both sides of (6.61), we obtain by (6.62) that and therefore the restriction of the normal component of vector function h on to the surface S is defined and by (6.52) the equality holds, where n is the vector field of normals to S. It follows from (6.53) that Oq(t, x) = 0, ~ E S~ and in virtue of (6.52), (6.7) the identity 0 holds. Thus q(t, x) = const for (t, x) E I and hence by Aq = 0 we obtain that Vq(t, x) = 0 for (t, x) E I x H.
Therefore identity = 0 follows from (6.52), and this means that (6.61) is a heat equation when (t, x ) E I x Q. This fact and (6.51) imply the identity Since Vq = 0 for such then = 0 also. The equality ~o = 0 follows from the last identity. 0 We consider now the case when the hupersurfaces S is not a closed manifold and we suppose for simplicity that the dimension of the Stokes system equals two. Thus let 03A9 E IR2 be a bounded domain with C"-curve S which is placed inside the domain H.
As it turns out, it is more convenient in this situation to ((0, T) x (0, a) ) satisfying (7. 3).
Proof. -Let y(x) E L2(0, a), y(x) > 0, y be a solution of problem (7.1)-(7.2) and T > 0. Then By the Cauchy-Bunyakovskii inequality, we have:
In virtue of (7.4) for any T > 0 the inequality holds. Let T > 0 be fixed and y(x) E L2(0, a) satisfies condition Then it follows from (7.9) to (7.12) that for any control u E L2 ((0, T) x (0, a)) satisfying ( 7. 3 ), the solution y of problem (7.1)-(7.2) satisfies inequality The inequality implies the approximate uncontrollability of problem (7.1)- (7.2 Proof. -Estimate (7.4) holds for solution y of problem (7.13)- (7.14) and its proof does not differ from the proof of lemma 7.1. We obtain the assertion of the theorem by means of this estimate after repeating the proof of theorem 7.1 word by word. D
